Structure and activation of the large latent transforming growth factor-Beta complex.
Many cytokines regulate processes involved in the pathogenesis of proliferative vitreoretinopathy. Transforming growth factor-beta (TGF-beta) is an example of a pluripotent growth factor that regulates cell proliferation, extracellular matrix (ECM) deposition, cell migration, and differentiation--all biological activities involved in the formation and progression of proliferative vitreoretinopathies. A review of experimental results that demonstrate how vascular cells generate biologically active TGF-beta is presented. Most cell types--including endothelial cells and pericytes, which form the retinal microvasculature--express TGF-beta as a large latent TGF-beta complex. Mature TGF-beta, the biologically active form, must be generated from the large latent complex before it can signal by binding to its high affinity cell surface receptors. A critical step in regulating TGF-beta effects may be the activation of the large latent TGF-beta complex. Activation of the complex can be achieved by chemical and enzymatic treatments, or by various cell systems. We have identified that co-culturing bovine smooth muscle cells or pericytes and endothelial cells generates active TGF-beta. The mechanism of latent TGF-beta activation self-regulates through effectors of plasmin generation. Studying TGF-beta generation by co-cultures of pericytes and endothelial cells can provide us with insights into how disruption of latent TGF-beta activation may lead to unregulated endothelial proliferation, ECM deposition, and cellular infiltration, as observed clinically in neovascular- and fibrotic-related pathologies.